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GWiD JUNCTION OFFICE, DOE 

The Grand Junction Office (GJO), U.S. Department of Energy (DOE), develops and 

administers programs for evaluating domestic uranium resources and the 

production capability of industry; for developing resource planning 

information for DOE; and for advancing geologic and geophysical exploration 

concepts and techniques. In addition, GJO administers the leasing of mineral 

lands under DOE control, and carries out activities relating to the 

environmental aspects of uranium mining and milling, including remedial! 
programs. The Office is staffed by administrative and technical 

program-management personnel. Bendix Field Engineering Corporstion (Bendix) 

is the DOE operating contractor at the Grand Junction, Colorado, 

Government-owned/contractor-operated (GOCO) facility. The technical staffs of 

both GJO and Ekndix are primarily geoscience-oriented. 

The DOE Grand Junction facility is located on a 48.6-acre tract along the 

Gunnison River, south of the city of Grand Junction. Forty-three buildings 

house the many functions of the organization. 

AREAS OF CONCERN AND ACTIVITIES  

The effect the Grand Junction, Colorado and Nonticello, Utah facilities have 

on the environment is reflected by the analyses of air, water, and sediment 

samples. The off-site water and sediment samples were taken to determine what 

effect the tailings and contaminated equipment buried on the sites may have on 

the air, water, and adjacent properties. 



I. THE G W V D  JUNCTION, COLOIIWDO, lDOE FACILITY 

1.0 A i r  Q u a l i t y  Analyses  

1.1 Sample P l a n t  

During 1980, t h e  Sample P l a n t  p r e p a r e d  approximate ly  1000 samples  p e r  month. 

The m a j o r i t y  of t h e s e  samples  were n o t  u r a n i u n  o r e s  b u t  e x p l o r a t i o n  samples o f  

low r a d i o a c t i v i t y .  Thus, t h e  p r i n c i p a l  envi ronmenta l  problem i s  d u s t  

g e n e r a t e d  from t h e  g r i n d i n g  and c r u s h i n g .  

The l o w  r a d i o a c t i v i t y  w a s  d e m o n s t r a t e d  by a i r  sampling p e r f o r n e d  i n  t h e  Sample 

P l a n t  d u r i n g  J u l y  1980. The sampling w a s  done whi le  o r e  samples were b e i n g  

p r e p a r e d .  

The r e l e v a n t  American C o n f e r e n c e  of  Government and I n d u s t r i a l  H y g i e n i s t s  

(ACGIH) s t a n d a r d s  are 0.2 mg/m3 f o r  uranium. 

u r a n i u n  o r  thorium o r e  (5-10 p e r c e n t  U3O8 o r  Tho2) i s  handled in t h e  

p r e p a r a t i o n  of c a l i b r a t i o n  n o d e l s .  

exceeds  t h e  uranium-in-dust s t a n d a r d .  

The n o s t  c o n c e n t r a t e d  sample c o n t a i n e d  0.0046 mg/n3 of  uranium. 

O c c a s i o n a l l y ,  v e r y  h i g h  g r a d e  

T h i s  o p e r a t i o n  could  produce d u s t  which 

A baghouse i s  used f o r  c o l l e c t i n g  d u s t  g e n e r a t e d  by t h e  c r u s h i n g  and  

p u l v e r i z i n g  o p e r a t i o n s .  

c o l l e c t e d  i n  a y e a r .  These drums a re  s t o r e d  above ground i n  t h e  b u r i e d  

t a i l i n g s  area. Cons ider ing  t h e  l o w  l e v e l s  of t o x i c  materials i n  t h e  d u s t  and 

t h e  e f f i c i e n c y  of  t h e  baghouse ( a p p r o x i m a t e l y  9 9  p e r c e n t ) ,  t h e  p o t e n t i a l  f o r  

a i r  p o l l u t i o n  from t h e  S a m p l e  P l a n t  i s  s l i g h t .  

Up t o  two 55-gal lon drums of  waste material  a re  

1.2 A n a l y t i c a l  L a b o r a t o r y  

The A n a l y t i c a l  L a b o r a t o r y  per forms a wide v a r i e t y  of chemical  and p h y s i c a l  

t e s t s ,  o f t e n  employing m i n e r a l  a c i d s  f o r  t h e  d i g e s t i o n  of r o c k  samples. These 

d i g e s t i o n s  are performed i n  any one  of t e n  fume hoods. 

h y d r o f l u o r i c ,  s u l f u r i c ,  n i t r i c ,  h y d r o c h l o r i c ,  and p e r c h l o r i c  a c i d s  are used i n  

t h e s e  d i g e s t i o n s ;  a l l  of t h e s e  a c i d s  a re  h i g h l y  t o x i c .  

Conbina t ions  of 
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During 1 9 8 0 ,  new fume hoods w i t h  s c r u b b e r s  were i n s t a l l e d .  V e n t i l a t i o n  w i t h i n  

t h e  b u i l d i n g  i s  e x c e l l e n t .  However, p r e l i m i n a r y  t e s t s  of t h e  s c r u b b e r s  

i n d i c a t e  t h a t  p e r c h l o r i c  a c i d  i s  be ing  scrubbed poorly.  

d u r i n g  p e r c h l o r i c  a c i d  d i g e s t i o n s  fa i l !  t h e  S t a t e  of  Colorado o p a c i t y  s t a n d a r d  

( R e g u l a t i o n  1A-1) .  

p ro  b 1 em. 

V i s i b l e  e m i s s i o n s  

Personnel. a t  t h i s  f a c i l i t y  are  c u r r e n t l y  working on t h e  

1 . 3  Emissions from Combustion 

1.3.1 Automobiles 

The a c t i v i t i e s  of concern  a r e  t h e  a u t o a o b i l e s  t h a t  d e l i v e r  t h e  p o p u l a t i o n  of 

approximate ly  600 persons  t o  tlhe f a c i l i t y  and t h e  d a i l y  automobile  a c t i v i t y  

w i t h i n  t h e  f a c i l i t y .  The p r i n c i p a l  a i r  p o l l u t a n t s  e m i t t e d  by au tomot ive  

s o u r c e s  are carbon monoxide, n i t r o g e n  o x i d e s ,  and unburned hydrocarbons.  

Ambient Air Q u a l i t y  S tandards  of t h e  1U.S. Environmental  P r o t e c t i o n  Agency 

(EPX) f o r  t h e s e  p o l l u t a n t s  a re  as foLlows: 

The 

Carbon monoxide 

Nitrogen o x i d e s  
Hydrocarbons 

9 Ppm 
35 P P  

0.05 ppm 
0.24 ppm 

8 h r .  avg. 
1 hr .  avg. 
a n n u a l  avg. 
3 h r .  avg.  

N e i t h e r  of t h e  automotive a c t i v i t i e s  a s s o c i a t e d  wi th  t h e  f a c i l i t y ,  even d u r i n g  

p e r i o d s  of c o n s t r u c t i o n  and enhanced a c t i v i t y ,  would c a u s e  t h e s e  l eve ls  of a i r  
p o l l u t a n t s  t o  be exceeded.  

1.3.2 C e n t r a l  Heat ing P l a n t  

The Heat ing P l a n t  i n c l u d e s  two n a i n  n a t u r a l - g a s - f i r e d  steam b o i l e r s :  

Babcock and Wilcox b o i l e r  r a t e d  a t  17 ,250  l b / h r  and a Keeler b o i l e r  r a t e d  a t  

8400 l b / h r  ( 2 6 4  W).  One s m a l l  n a t u r a l - g a s - f i r e d  package b o i l e r  i s  a l s o  

a v a i l a b l e  f o r  use when h e a t i n g  r e q u i r e m e n t s  are l o w .  When b o t h  t h e  l a r g e  
b o i l e r s  are o p e r a t i n g  a t  f u l l  l o a d ,  t h e y  w i l l  g e n e r a t e  a p p r o x i m a t e l y  35 x 

10~6 BTU per hour ,  and w i l l  produce a b o u t  0.2 l b / h r  (0.03 g / s e c )  of n i t r o g e n  

o x i d e s  (NO,) i n  t h e  s t a c k  g a s .  

n o t  c a u s e  a s i g n i f i c a n t  i n c r e a s e  of NOx c o n c e n t r a t i o n s  i n  t h e  ambient  a i r  

beyond a r a d i u s  of 5 meters f r o n  t h e  s t a c k  except  d u r i n g  a i r  i n v e r s i o n s .  

C e n t r a l  Heat ing P l a n t  emits no o t h e r  a i r  p o l l u t a n t s  i n  s i g n i f i c a n t  q u a n t i t i e s .  

a 

This l e v e l  of NOx i n  t h e  s t a c k  g a s  will 

The 
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1.3.3 Other  Sources  

Other  minor combustion p o i n t s  a t  the f a c i l i t y  (one ind iv idua l !  b u i l d i n g  b o i l e r ,  

h o t  water heaters, e t c . )  produce n e g l i g i b l e  q u a n t i t i e s  o f  a i r  p o l l u t a n t s .  

1.4 R a d i o a c t i v e  Emissions 

C u r r e n t  o p e r a t i o n s  a t  t h e  Grand J u n c t i o n  f a c i l i t y  do n o t  emit s i g n i f i c a n t  

q u a n t i t i e s  of r a d i a t i o n  i n t o  t h e  a tmosphere .  

A n a l y t i c a l  Labora tory  emit less t h a n  1 m i c r o c u r i e  of radon p e r  y e a r .  

Both t h e  Sample P l a n t  and t h e  

The only a p p r e c i a b l e  d i s c h a r g e  o f  r a d i a t i o n  t o  t h e  atmosphere comes from t h e  

b u r i e d  t a i l i n g s  area. 

contaminated  equipment ,  and o r e  samples  have been  b u r i e d  j u s t  n o r t h  of t h e  

sewage lagoon.  

and t h e  area i s  fenced and p o s t e d .  Radon f l u x  neasurements  t a k e n  d u r i n g  May 

o f  1979 are  shown i n  Table  1. 

Thi r ty- thousand t o n s  of  uranium nil1 t a i l i n g s ,  

No a c t i v i t i e s  are conducted  w i t h i n  t h e  t a i l i n g s  b u r i a l  s i t e  

TABLE 1. W O N  FLUX MEASURMENTS, G W D  J U N C T I O N  FACILITY 

G 

H 

I 
J 

K 

L 

C 

D 
E 
F 

~ 

:MISTER LOCATION 

A E of  t a i l i n g s ,  30 f t  W of road 

B E edge of t a i l i n g s ,  on berm. 50  f t  

W of road  

Center  of  1962-1970 b u r i a l  area 

" R" p i  t zo ne 

A i r p o r t  pad c l e a n u p  area 

L i g n i t e  b u r i a l  area 

Among b u r i e d  b a r r e l s ,  10 f t  N of D 

On berm., c e n t e r  of t a i l i n g s  area 

NE q u a d r a n t  of  t a i l i n g s  area 

NW q u a d r a n t  of t a i l i n g s  area 

SE q u a d r a n t  of  t a i l i n g s  area 

SW q u a d r a n t  of  t a i l i n g s  area 

FLUX 
D Ci/m2-S 

50.2 + 3.2 - 

25.3 + 2.8 

10.3 + 2.4 

3.1 + 1.4 

- 
- 
- 

47.1 + 3.4 - 
4.6 + 1.4 

20.7 + 2.7  
- 
- 

70.1 + 4.1 - 
52.0 + 3.6 - 
45.2 + 3 . 5  - 
64.01 + 4.0 - 

EPA proposed s t a n d a r d  f o r  i n a c t i v e  uranium m i l l  t a i l i n g s  i s  2.0. 
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2.0 Water Q u a l i t y  Analyses  

2.1 Waste Water Discharges  and Treatment 

A l l  waste waters from b u i l d i n g s  a t  t h e  Grand J u n c t i o n  f a c i l i t y  are passed 

through septic t a n k s  b e f o r e  d i s c h a r g e  t o  t h e  s o u t h  pond (sewage lagoon)  o r  

n o r t h  pond (ground-water pond) ( s e e  F i g u r e  1). 

t a n k s  i n  a c t i v e  s e r v i c e ,  d i s t r i b u t e d  as f o l l o w s :  

There are p r e s e n t l y  24 s e p t i c  

Bui ld ing  

1 

3 ,  2 2 ,  4 9  

6 

7 ,  47 
7 A  

8 

938, 4 5  

11 

12 

1 2 A  

18 

19 

20 

22  

26, 48 

28 

30 

3 l A  

32 

46 

50 

Funct ion  

C e n t r a l  Heat ing  P l a n t  

Off ices  
P r i n t i n g  and d u p l i c a t i o n  

O f f i c e s  

Sampling P l a n t  

O f f i c e s  

Off i ce s  

South Gate House 

Off ices  

O f f  ices 

L i b r a r y ,  o f f i c e s ,  C r e d i t  Union 

Xorth Gate House 

A n a l y t i c a l  Labora tory  

Off ices 

Off ices 

Shop b u i l d i n g  

Labora tory  o f f i c e s  

Off ices 

Workshop 

C a f e t e r i a  

Off ices 

S e p t i c  Tanks 

1 

1 

1 

1 

1 

2 

2 

1 

1 

1 

1 
2 i n  series 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T o t a l  24 
- 

There are two a d d i t i o n a l  sept ic  t a n k s  i n  t h e  s t o r a g e  areas that i n c l u d e  

B u i l d i n g s  3 3  and  35, bu t  t h e s e  s e p t i c  t a n k s  r e c e i v e  no l o a d i n g  a t  t h e  present 

t i m e .  

s e r v i n g  B u i l d i n g s  7 ,  7A,  11, 18, 19,  and  4 7 .  These s e p t i c  t a n k s  d i s c h a r g e  t o  

t h e  fo l lowing  p o i n t s  : 

A l l  s e p t i c  t a n k s  o v e r f l o w  t o  t h e  sewage t r e a t m e n t  lagoon e x c e p t  those  

10 



F i g u r e  .1. L o c a t i o n s  o f  D r a i n a g e ,  Sampling W e l l s ,  and T a i l i n g s  Area a t  the  Grand J u n c t i o n  Projects O f f i c e  F a c i l i t y  
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B u i l d i n g s  7 ,  18, 19 ,  47 Ground-water pond n o r t h  of t h e  f a c i l i t y  

B u i l d i n g  7A Low ground a t  t h e  n o r t h  end o f  f a c i l i t y  

( w i t h i n  f e n c e )  

B u i l d i n g  11 Rece iv ing  w e l l  n e a r  t h e  b u i l d i n g  

Approximately 25 p e r c e n t  o f  a l l  s t o r m  water f a l l i n g  upon t h e  f a c i l i t y  i s  

d i r e c t e d  t o  t h e  sewage l a g o o n  by means of  c a t c h  b a s i n s  and d r a i n  l i n e s  a t  t h e  

h i g h e r  e l e v a t i o n s  on t h e  g r o u n d s .  The rema inde r  i s  d i r e c t e d  t o  the pond a t  

t h e  n o r t h  end of t h e  f a c i l i t y  by means of c a t c h  b a s i n s  and d r a i n  l i n e s .  

Assuming t h a t  80 p e r c e n t  o f  s a n i t a r y  waste waters f r o n  a t o t a l  e f f e c t i v e  

f a c i l i t y  p o p u l a t i o n  of  600 p e r s o n s  are  s e n t  t o  t h e  sewage l agoon  a f t e r  s e p t i c  

t a n k  t r e a t m e n t ,  p l u s  stom waters f r o n  2 5  p e r c e n t  o f  t h e  f a c i l i t y  a c r e a g e ,  t h e  

t o t a l  l o a d s  t o  t h e  l agoon  and t h e  ground-water pond nay be s u u n a r i z e d  as 

f o l l o w s  : 

1) Sewage lagoon 

S a n i t a r y  sewage : 

Storm waters: 

Flow=(0.8) (GPCPD) (P )  = 11 ,000  g a l / d a y  

b a d = ( 0 . 8 )  (BODPCPD) (P) = 7 5  l b  BOiD/day 

Flow=(7.5) ( A )  ( L V ) / ( 3 6 5 )  (13) = 2,840 g a l / d a y  

2 )  Ground-water pond 

S a n i t a r y  sewage : Flow=(0.2) (GPCPD) ( P I  = 2 ,750  g a l j d a y  

Load=(0.2) (BODPCPD) ( P )  = 19 l b  BOD/day 

Storm waters: Flow=(7.5) ( A )  ( ; L a ? ) / ( 3 6 5 )  (12 )  = 700 g a l / d a y  

Where .A = s u r f a c e  r s c e i v i n g  p r e c i p i t a t i o n  = ? O O , O O O  sq. f t .  f o r  

l a g o o n ,  50,000 f o r  pond 

Al? = a v e r a g e  a n n u a l  p r e c i p i t a t i o n  = 8.3 i n / y r  

BODPCPD = l ’s  BOD p e r  c a p i t a  p e r  day = 0.17 l b / c a p / d a y  

GPCPD = g a l l o n s  per c a p i t a  p e r  day= 25 g a l / c a p / d a y  

P = e f f e c t i v e  f a c i l i t y  p o p u l a t i o n  = 600 

Va lues  f o r  BODPCPD and GPCPD are t h o s e  which a re  wide ly  used i n  s t a n d a r d  t e x t s  

and by r e g u l a t o r y  a g e n c i e s ,  w h i l e  t h e  a n n u a l  p r e c i p i t a t i o n  was t a k e n  from 

c o n p i l a t i o n s  of t h e  h e r i c a n  S o c i 2 t y  of  H e a t i n g ,  Air C o n d i t i o n i n g ,  and 

R e f r i g e r a t i o n  Eng inee r s  (ASHRXE). 



The sewage lagoon has  a s u r f a c e  a r e a  of about  37,000 s q u a r e  f e e t  and a d e s i g n  

volume of a b o u t  1 ,070,000 gallons. &ximum d e p t h  i s  a b o u t  4 f e e t .  Therefore  

t h e  lagoon h a s  a n  a v e r a g e  d e t e n t i o n  t i m e  of about  70 d a y s ,  and rhe d e t e n t i o n  

t i n e  would exceed  5 days  even when 1 i n c h  of r a i n f a l l  was e x p e r i e n c e d  i n  a 

s i n g l e  e v e n t .  Thers are no S t a t e  of Colorado s t a n d a r d s  f o r  u n a e r a t e d  waste 

s t a b i l i z a t i o n  ponds,  bu t  t h e  document e n t i t l e d  "Cri ter ia  Used i n  t h e  Review o f  

Waste Water Treatment  F a c i l i t i e s "  (1973) s t a t e s :  "It i s  v e r y  d o u b t f u l  t h a t  

unaera ted  waste s r a b i l i z a t i o n  lponds can neet t h e  e f f l u e n t  s t a n d a r d s  f o r  

d i scharge ."  The u s u a l  d e t e n t i o n  t i n e s  f o r  unaera ted  ponds v a r y  from 5 t o  50 

days ,  and by t h i s  y a r d s t i c k  t h e  sewage lagoon a t  tlhe DOE f a c i l i t y  i s  t y p i c a l  

o f  u s u a l  pract ice .  On a n  a c r e a g e  basis, t h e  lagoon i s  loaded  a t  t h e  rate of  

about  88 l b .  BOD per a c r e  per day ,  which i s  r e l a t i v e l y  h i g h  f o r  a lagoon of  

such  sha l low d e p t h .  (Lagoons 3 t o  8 f e e t  deep are t y p i c a l l y  loaded  a t  t h e  

rate o f  20-50 lb. 8OD per a c r e  per d a y ) .  

The c o l i f o r m  c o u n t  t aksn  Yoveaber 11980 i n  t h e  sewage lagoon w a s  v e r y  h i g h  

( 7 4 , 0 0 0  c o u n t s / l 0 0  cl). It i s  l i k e l y  t h a t  i n f e c t i o u s  waste s t a n d a r d s  t o  be 

promulgated under t h e  Resource Conservat ion and Recovery A c t  ( R C I t 4 )  w i l l  

r e q u i r e  a d d i t i o n a l  I o n i t o r i n g  o r  will !  p r o h i b i t  t h e  use of t h e  lagoon.  

To b r i n g  t h e  Grand J u n c t i o n  f a c i l i t y  w i t h i n  t h e  RCRA S tandards  t o  be 

promulgated, d e s i g n  o f  a sewage c o l l e c t i o n  system w a s  i d e n t i f i e d  i n  J u l y  19801. 

This  system w i l l  c o l l e c t  a l l  s a n i t a r y  and l a b o r a t o r y  w a s t e s  and t r a n s m i t  them 

t o  t h e  C i t y  o f  Grand J u n c t i o n  sewer sys t em f o r  t r e a t m e n t .  All sewage will b e  

removed from t h e  e x i s t i n g  lagoon.  

c o n s t r u c t i o n  i s  scheduled  t o  s t a r t  June  1981, w i t h  comple t ion  by March 1982. 

Design w i l l  beg in  i n  March 1981, and 

2 . 2  Surface  Water 

The Grand J u n c t i o n  f a c i l i t y  i s  a d j a c e n t  t o  t h e  Gunnison River .  There i s  no 

point-source d i s c h a r g e  o f  Y a s t e s  t o  t h e  r i v e r ;  c o n s e q u e n t l y ,  a N a t i o n a l  

P o l l u t a n t  Dischargc E l i m i n a t i o n  System (NPDES) p e r m i t  i s  n o t  needed. 

Samples  of r i v e r  water were t a k e n  u p s t r e a m  and downstream from t h e  f a c i l i t y  

:wice d u r i n g  1980. Sanple s i t e s  are shown on Figure  1 and  d e s c r i b e d  i n  

Table  2 .  Contaminat ion of t h e  r i v e r  water  by e i t h e r  r a d i o a c t i v e  wastes o r  

sewage wastes was n o t  e v i d e n t  i n  t h e s e  samples ( s e e  Table  3 ) .  
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TABLE 2. SAMPLING SITES, CKAND JUNCTION FACILITY 
(OCTOBER 9,  1980) 

)--. 

ut 

s- 1 Gunnison R i v e r  ( u p s t r e a m )  - 500 f t .  s o u t h  o f  f e n c e  t e r m i n u s  

s-2 

s-3 

s-4 

Cunnison R i v e r  ( w e s t  of n o r t h  e n d  of s o u t h  pond)  

Cunnison Kive r  (wes t  o f  n o r t h  e n d  o f  d r a i n a g e  d i t c h )  

Cunnison R i v e r  ( 7 5  yds .  s o u t h  o f  n o r t h  boundary  f e n c e )  

Cunnison R i v e r  (downst ream)  - 100 yds ,  e a s t  o f  b r i d g e  

Soutli  l'ond ( n o r t l i w e s t  c o r n e r ,  n e a r  o u t l e t . )  

North Pond - ( n o r t h  end main body o f  water) 

Dra inage  d i t c h  o u t s i d e  o f  f e n c e ,  midway be tween n o r t h  and  s o u t h  wells 

20 f t .  n o r t h  o f  Nw c o r n e r  o f  s o u t h  pond 

Across  r o a d  from NW c o r n e r  o f  b u r i e d  t a i l i n g s  area 

~ - _ _  

__-- - -- _______- ~ - _____ - - - - - -- - - - - - - - - - - - - ___-__. 

------_I__ __I ----- ___ - - -- 

~ - -  s-5 ~ - - - -  

------1-- --- --_I_ --- ----- S - 6  

s- 7 

S-8 

----- --- 

- ___ -- 
~ 

- --I-- 

'South Well 

Nor th  Well 
I 

-- - 
_y->-==--iii. = - A = = =  = a -  - = _-Y=--5*___-?.._--_P-___.___-____-I--_=n-i_i-~i=i--Y__---- =__u_- 

Cunnison R i v e r  ( u p s t r e a m )  - 500 f t .  s o u t h  of f e n c e  t e r m i n u s  

Cunnison R i v e r  (downst ream)  - 100 yds .  e a s t  o f  b r i d g e  

- -- 

-- ~ _ _ ~ -  -- --- VI: - _ ~  

~ - Sou th  Pond ( n o r t h w e s t  co rne r - -nea r  o u t l e t )  

Nor th  Pond ( n o r t h  end  of main body of water) 

Dra inage  d i t c h  o u t s i d e  o f  f e n c e ,  midway be tween n o r t h  and  s o u t h  wells 

Sou th  Well 20 f t .  n o r t h  of NW c o r n e r  of soutlh pond 

- w-3 

w-4 

w-5 

W-6 

__ - 

--- 

~- - ---- ---- ---.----- 



TABLE 3 .  ANALYSES OF WATER SMIL’LES, CUNNISON R L V E K ,  GRAND JUNC’TION FACILITY 
(OCTOBER 9 ,  1980) 

I Gunn i s o n  

.26 Upstream 8.5 139 <. 0005 . I 5  .007 . O h  <.0001 .0002 8 <. 002 .Oh - 5  

CUl l I l  Lson 

Downstream 148 .0005 <.15 .005 . I  <.0001 <.0001 8 <.(lo2 <.05 .5 <.25 I I  

Gun II i son 
Ul~sLrcam <.002 - 0 7  -004 < 1  (1 <.005 -007 5 1 0  .030 . O S 5  .01 <1 

--I_------_- --.---- I_ --- --- 
Cunn i so II 

Downstream <.002 <.05 .007 <I  <1 <.005 .008 580 <.01 <.05 .01 1 

. -. 



2 . 3  Ground Water 

Ground-water c o n t a m i n a t i o n  c o u l d  occur  f r o n  one of t h e  waste lagoons  o r  from 

t h e  b u r i e d  t a i l i n g s  s i t e .  Each of t h e s e  p o s s i b i l i t i e s  was examined d u r i n g  

October 1980. Sampling s i t e s  a r e  d e s c r i b e d  i n  Table  2 and  a r e  shown i a  

F i g u r e  1. 

t h i s  s t u d y  are d i s p l a y e d  i n  T a b l e s  4 and 5 ,  r e s p e c t i v e l y .  

A n a l y t i c a l  d a t a  f o r  t h e  water  and sediment  samples t a k e n  dur ing  

The sewage l a g o o n ,  o r  s o u t h  pond, over f lows  i n t o  a d i t c h  w e s t  of t h e  bur ied  

t a i l i n g s  area,  o u t s i d e  of  t h e  compound f e n c e ,  and a d j a c e n t  t o  t h e  r i v e r  d i k e .  

The water l e v e l  i n  t h e  d i t c h  c l o s e l y  t r a c k s  t h e  water l e v e l  i n  t h e  r i v e r .  The 

c o l i f o r m  count  i s  v e r y  h i g h  due t o  r u n o f f  from t h e  lagoon.  It i s  a l s o  c l e a r  

t h a t  t h e  d i t c h  h a s  been contaminated  w i t h  t a i l i n g s .  This  d i t c h  could  b e  a 

l i k e l y  s o u r c e  of  ground-water contaminat ion  t o  t h e  r i v e r  system. 

The n o r t h  lagoon h a s  a much g r e a t e r  t r a c e  element  burden t h a n  t h e  sewage 

lagoon.  The pond i s  s e p a r a t e d  from t h e  r i v e r  by a p p r o x i m a t e l y  IO0 y a r d s .  The 

hard-packed road  bed may h e l p  c o n t a i n  t h e  pond water. However, s i n c e  t h e r e  

a re  no n o n i t o r i n g  w e l l s  in t h e  v i c i n i t y ,  p o t e n t i a l  ground water c o n t a n i n a t i o ?  

can n o t  be e v a l u a t e d .  

D m  w e l l s  have been d r i l l e d  t o  sample t h e  e f f e c t s  of t h e  b u r i e d  t a i l i n g s  o n  

t h e  ground water. The s o u t h  w e l l  l i e s  n e a r  t h e  s o u t h  pond and t h e  t a i l i n g s  

area,  and t h e  n o r t h  w e l l  l i e s  between t h e  d r a i n a g e  d i t c h  and t h e  t a i l i n g s  

a r e a .  V i r t u a l l y  a l l  s p e c i e s  measured a r e  found i n  c o n c e n t r a t i o n s  nuch h i g h e r  

tlhan t h e  waste ponds,  t h e  r i v e r ,  o r  normal ground water  ( T a b l e  5) .  The 

e l e m e n t s  having t h e  h i g h e s t  c o n c e n t r a t i o n s  a r e  t h e  same o n e s  found i n  t h e  

d r a i n a g e  d i t c h  sed iment  i n d i c a t i n g  t h a t  t a i l i n g s  a r e  t h e  s o u r c e .  There i s  no 

doubt  t h a t  t h e  water sampled f r o n  t h e s e  v e l l s  i s  h e a v i l y  contaminated  with 

t a i l i n g s .  .A ground-water c o n t a m i n a t i o n  problem e x i s t s  i f  t h e s e  w e l l s  a r e  

a c t u a l l y  a sample of a n  underground a q u i f e r .  

The r c s u l t s  from t h e s e  wells c l e a r l y  i n d i c a t e  t h e  need f o r  mor? i n f o r m a t i o n .  

I f  t h e s e  wells are s u i t a b l y  c o n s t r u c t s d  and s i t e d  a c c o r d i n g  t o  t h e  local! 

hydrogeology,  t h e n  ground water i s  be ing  Contaminated. I f  t h e s e  wells are  n o t  

i n  t h e  proper  l o c a t i o n ,  d r i l l e d  t o  t h e  c o r r e c t  d e p t h ,  o r  n o t  a d e q u a t e l y  

s h i e l d e d  f r o n  t h e  t a i l i n g s ,  t h e n  new wells are needed. E i t h e r  way, some 

a c t i o n  i s  r e q u i r e d .  
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'TABLE 4 .  ANALYSklS OF \JATE:II SAMPLES FROM WASTE SITI:S ANI) TEST WELLS, GRAND J U N C T I O N  F A C I L I T Y  
(OCTOHEN 9 ,  1980) 

Urd l n a g e  <. 0I)L 1 . 5  -012 1 .018 < I  <.005 130 - 6 0  -411 .2 290 37000 
-- - - - -- 

-01 - _-_--I 

10 .05 - .002 
*From "Environmentdl  P r o t e c t i o n  Standdrds  for  Uranium Mill T d i l i i l g S "  



W 

TABLE 5. ANALYSES OF SEDIMENTS FROM WASTE SITES AND TEST WELLS, GRAND JUNCTION FACILITY 
(OCTOBER 9,  1980) 

Sample P Pm % Ppm Ppm P P  P Pm P Pm % PPm PPm 
S i t e  As AL A s  B a  Be C r  cu Fe Hs Mn 

s-7 
North 2 5.2 8 655 1 13 10 2.1 <. 5 44 5 
Pond 
S-6 
S o u t h  7 4.8 13 1010 1 17 15 2.1 <.5 350 
Pond 
S-8 
D r a i n  age 18 8.2 142 680 3 49 730 2.5 <. 7 125 
D i t c h  

P Pm P Pa PPm c i /g  
P Pm LRa Sample  P Pm Ppm & P Pm 

S i t e  Ni Pb S Th V Zn u3°8 eU308 

N o r t h  10 15 .48 9 90  57 18 6 2.0 
Pond 
S-6 
S o u t h  10 15 .15 9 70 7 4  12 7 2.2 
Pond 
s-8 
D r a i n a g e  25 155 .58 21 550 180 760 2450 807 
D i t c h  



Samples of r i v e r  sediment were c o l l e c t e d  a longs ide  and s l i g h t l y  downstream of 

t h e  bur ied  t a i l i n g s  a rea  and d ra inage  d i t c h  t o  check f o r  contaminat ion in t h e  

r i v e r .  It i s  l i k e l y  t h a t  trace species leached from the  t a i l i n g s  area t o  the  

r i v e r  would quick ly  p r e c i p i t a t e  upon c o n t a c t  with the  oxid iz ing  cond i t ions  in 

t h e  r i v e r .  

Three sepa ra t e  r i v e r  sediment samples were c o l l e c t e d  ad jacen t  t o  t h e  bu r i ed  

t a i l i n g s  area. Analy t ica l  r e s u l t s  on these  and the  upstream and downstream 

sediment samples are shown i n  Table  6. 

The h ighes t  concent ra t ions  are c o n s i s t e n t l y  found i n  the  sediment samples 

c o l l e c t e d  ad jacent  t o  t he  bur ied  t a i l i n g s .  The elements U, Al, Cu, Fe, Mn, 

Pb, Ni, S, V ,  Zn, Cr, and 226Ra a l l  show e l eva ted  concent ra t ions  compared t o  

t h e  upstream s a m p l e .  All of t h e s e  elements  a r e  a l s o  concentrated i n  t h e  

t a i l i n g s  and/or t he  water i n  t h e  n o r t h  and south  tes t  w e l l s .  

The hypothesis  t h a t  the  G J O  f a c i l i t y  h a s  contaminated t h e  r i v e r  i s  s p e c u l a t i v e  

because t h e  concent ra t ions  a r e  o n l y  moderately e l eva ted  over t he  upstream and 

downstream sediments,  most having r a t i o s  of  2 : l  o r  less. .Also, some of t h e  

concen t r a t ions  are v i r t u a l l y  wi th in  exper imenta l  e r r o r  of t he  upstream sample, 

and 7 of t h e  1 2  elements have abundances less than t h e i r  c r u s t a l  averages.  

On t h e  o t h e r  hand, t h e  r e s u l t s  are q u i t e  c o n s i s t e n t .  O f  20 elements  measured, 

1 2  c l e a r l y  contaminate t h e  w e l l s  and 11 of t hese  appa ren t ly  contaminate t h e  

sediments.  S imi l a r ly ,  of  18 e lements  i d e n t i f i e d  i n  the  drainage d i t c h ,  14 are 

c l e a r l y  contaminants,  and 10 of t h e  11 sediment contaminants are among t h i s  

group. 

ve ry  reducing cond i t ions  p reva len t  i n  t h e  drainage d i t c h .  F ina l ly ,  t h e  t h r e e  

r i v e r  sediment samples taken a d j a c e n t  t o  t he  t a i l i n g s  always con ta in  h igher  o r  

equal  oncen t r a t ions  of t hese  elements  than t h e  upstream o r  downstream sed- 

iments.  The cons is tency  of t h e s e  r e s u l t s  i s  compelling though c i r c u m s t a n t i a l  

evidence t h a t  t he  source o f  t h e  e lements  i s  t a i l i n g s .  

The except ion i s  nanganese which has  undoubtedly been mobilized by the  

The sediment sampling program will be extended next  sumner when t h e  water 

leve l  i s  lower. Ta i l i ngs  may have been used i n  cons t ruc t ion  of the d i k e .  

Samples w i l l  be taken upstream of t h e  waste sites but s t i l l  a longs ide  t h e  

f a c i l i t y  t o  determine uhe ther  tlhe appa ren t  contamination of t h e  r i v e r  bed is 
due t o  leaching  from t a i l i n g s  used i n  d i k e  c o n s t r u c t i o n  or l eaching  from the 
bur i ed  t a i l i n g s  area. 
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TABLE 6. ANALYSES OF SEDLMENTS, GUNNISON RIVER, GRAND JUNCTION F A C I L I T Y  
(OCTOBER 9,  1980) 

Sample  P P  x Ppm PPm PPm Ppm Ppm 2 PPm Ppm 
S i t e  As AJ. As Ba Be C r  cu Fe Hs Mn 

I 

I 

I 

s- 1 
Gunnison R. U p s t r e a m  2 4.3 9 1080 1 2 2  15 2.0 <.5 4 3 5  

I s- 2 

, 

I 

I l m n n i s o n  Middle-I 2 4.9 6 1060 1 3 0  20 2.4 <.5 510 

1 

s-3 
Gunnlson Middle-2 2 5.5 5 860 1 32 20 2.0 <.5 530 

Gunnison Middle-2 15 25 . 08 8 90 9 0  5 3 1.0 

s-4 
Gunnison Middle-3 15 25 .08 6 7 5  80 3 2 0.7 

- 
Cunnison R. Downs t r eam 10 15 .04 7 60 60 3 3 1.0 

s-4 
Cunn i so n Mi dd 1 e- 3 2 5.2  6 86 0 1 25 20 2.0 <.5 340 

s-5 
Cunnison R. Downstream 1 3.8  7 980 1 13 10 1.8 < * 5  340 

PPm P C m  
- 

Sample  P P[n P Pm % P P a  P Pm P Pm PPm 
S i t e  N i  Pb S Th V Zn U 3 0 8  eU30e 226Ra , 

s- 1 
a n n i s o n  R. U p s t r e a m  10 20 .0'2 10 7 5  70 3 4 1.3 

1i , s-2 
IGunni son Middl e- 1 15 25 .07 14 95 80 12 5 1.6 I 



3.10 Process  Waste Liquids 

3 . 1  Analy t ica l  Laboratorv 

"he Analy t ica l  Laboratory d i scha rges  both a c i d  s o l u t i o n s  and organic  wastes 

d i r e c t l y  i n t o  the sewage lagoon. 

d e t e c t a b l e  burden f o r  a sewage system. Ln f a c t ,  none of t h e  amounts of wastes 

d ischarged  are considered hazardous us ing  t h e  cr i ter ia  def ined  by the  Resource 

Conservation Recovery Act (RCRA). S p e c i f i c a l l y ,  t he  m a x i m u m  organic  so lven t  

d i scha rge  (mostly acetone and e t h y l  a c e t a t e )  i s  es t imated  a t  60 kilograms per 

month. Discharge of heavy metals such as uranium, a r s e n i c ,  selenium, 

molybdenum, vanadium, cadmium, colpper, and l e a d  i s  est imated a t  less  than 30 

grams per  year combined. The RCRA s tandard  f o r  s o l v e n t s ,  based on t h e i r  

hazard as flammables, i s  1000 kg/month. The metals s tandards  are I00 times 

d r ink ing  water s tandards  o r  1 ppm f o r  selenium and cadmium and 5 ppm f o r  l e a d  

and a r s e n i c .  

The t o t a l  amount discharged would not be a 

3 . 2  Photographic Laboratory 

A number of chemicals are used in t h e  r o u t i n e  ope ra t ion  of t h e  photographic 

l a b o r a t o r y .  These a r e  l i s t e d  i n  Table 7. None are o f  h igh  t o x i c i t y  and i n  

t h e s e  q u a n t i t i e s  can be s a f e l y  disposed o f  i n  t h e  s i n k s ,  

4.10 Sol id  Waste 

The Resource Conservation and Recovery Act i s  no t  c u r r e n t l y  a p p l i c a b l e  t o  any 

of the  a c t i v i t i e s  on the f a c i l i t y .  The bur ied  t a i l i n g s  area, f o r  example, i s  

exempted by the  Atomic Eneigy Act. However, i t  i s  clear that the  i n t e n t  of 

Congress i s  t o  prevent ground-water contaminat ion.  Thus, more s tudy  of t h e  

bu r i ed  t a i l i n g s  s i t e  i s  needed. 
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TABLE 7 .  PHOTOCHEMICALS USED I N  GRAND JUNCTION 
FACILITY PHOTOGRAPHIC LABORATORY 

1980 

Chemical : 

Quant i ty  : 

Disposal  : 

Chemical : 

Quant i ty  : 

Disposa l  : 

Chemical : 

Quant i t y : 

Disposa l :  

Chemical : 

Quant i ty  : 

Disposal  : 

Chemical : 

Quant i ty  : 

Disposal  : 

DuPont Cronaflex Processor  Developer Concentrate  

250 g a l . / y e a r  

To d r a i n  a f t e r  use  

Du Pon t Crona f l e x  Proce s s o  r Fixer Concentrate  

250 g a l . / y e a r  

1) Des i lve r ing  v i a  e l e c t r o s t a t i c  s i l v e r  recovery u n i t  

2 )  Then t o  d r a i n  

Kodak Process E-6 

I!) F i r s t  deve loper  

2 )  Reversal  b a t h  

3) Color deve loper  r e p l e n i s h e r  

4 )  Condi t ioner  

5) Bleach 

6 )  Fixer 

7 )  S t a b i l i z e r  

30 ga l . / yea r  ( p r o j e c t e d )  

To d r a i n  a f t e r  use  

Kodak E k t a f l o  Developer Type 1 

15 ga l . / yea r  

To d r a i n  a f t e r  use  

Kodak I n d i c a t o r  Stop Bath 

4 g a l . / y e a r  

To d r a i n  a f t e r  use  

(Continued next  page) 
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TABLE 7 .  PHOTOCHEMICALS PRESENTLY USED I N  GRAND JUNCTION 
FACILITY PHOTOGRAPHIC LABORATOlRY (CONTINUED) 

Chemical: 

Q u a n t i t y  : 

D i s p o s a l  : 

Chemical : 

Q u a n t i t y  : 

D i s p o s a l  : 

Chemical : 

Y: 
D i s p o s a l  : 
Qu t i  

Kodak Rapid F i x e r  ( l i q u i d )  A+B 

10 g a l . / y e a r  

1) D e s i l v e r i n g  v i a  e l e c t r o s t a t i c  s i l ve r  r e c o v e r y  unit 

2)  Then t o  d r a i n  

K o d a l i t h  RT L i q u i d  Developer  A+B 

10 g a l . / y e a r  ( p r o j e c t e d )  

To d r a i n  a f t e r  u s e  

Cipachrone 

1) Developer 

2 )  Bleach 

3 )  F i x e r  

4 )  N e u t r a l i z e r  

3 g a l . / y e a r  e a c h  

To d r a i n  a f t e r  u s e  

M i s c e l l a n e o u s  chemicals used i n  q u a n t i t i e s  less  t h a n  1 g a l . / y e a r :  

Kodak Sep ia  Toner 

Kodak Farmer ' s Reducer 

Kodak D-11 Developer  

D i s p o s a l  : To d r a i n  a f t e r  u s e  
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11. THE MONTICELLO, UTAH, INACTIVE URtwlIUM MILL SITE 

1.0 S i t e  Environment 

1.1 F a c i l i t y  Descr ip t ion  and Hi s to ry  

The Department of Energy s i t e  a t  Mont ice l lo ,  Utah, was formerly a Government- 

owned uranium processing m i l l .  

vanadium from 1941 t o  1944, then  taken over  by the  Atomic Energy Commission in 

1948 and opera ted  u n t i l  January  1960 f o r  t h e  recovery  o f  uraniun. 

i n c l u d e s  approximately 900,000 tons  of r a d i o a c t i v e  t a i l i n g  impounded i n  f o u r  

s e p a r a t e  t a i l i n g s  ponds, cover ing  an  aggrega te  area of approximately 40 

acres. 

The m i l l  was opera t ed  f o r  product ion of 

The s i t e  

During t h e  l i f e  of t h e  Monticel lo  M i l l ,  s e v e r a l  t echniques  f o r  uraniun 

recovery  were p rac t i ced .  

ca rbona te  l each .  

w a s  i n i t i a t e d .  

o r i g i n  of t h e  t a i l i n g s  is an  impor tan t  environmental  cons ide ra t ion ,  s i n c e  t h e  

v a r i o u s  systems of uranium recovery  tend t o  mobi l ize  d i f f e r e n t  materials. 

I n i t i a l  recovery  w a s  by r o a s t i n g  coupled with a 

In November 1955, a n  a c i d  l e a c h  resin- in-pulp ( R I P )  p rocess  

The system w a s  then  reconver ted  t o  a carbonate  process ,  The 

T a i l i n g s  dams w e r e  of t h e  s e l f - c o n s t r u c t i n g  v a r i e t y ,  r e s u l t i n g  in a dam 

composed of c o a r s e  sand,  wi th  f i n e  slimes l o c a t e d  i n  t h e  middle of a pond 

area. 

f a c i l i t y  map (F igu re  2 ) .  

The v a r i o u s  types of r e s u l t a n t  t a i l i n g s  material a r e  shown on the  

1.2 S i t e  Geology 

The Mont ice l lo  s i t e  is under l a in  by t h e  g e n t l y  east  dipping s h a l e s  and 

sands tones  of t h e  Morrison and Dakota f o m a t i o n s ,  wi th  some Mancos s h a l e  

outcrops .  

which h a s  subsequent ly  been f i l l e d  with a l luv ium and co l luv iun  from s lope  

wash. Permeabi l i ty ,  and hence,  movement of subsu r face  water is v a r i a b l e  

depending upon , the l i t h o l o g y ,  

South Creek has  c u t  a v a l l e y  in t he  Morrison, Dakota, and Mancos 
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1.3 S i t e  Hydrology 

The hydrology of t h e  Mont ice l lo  s i t e  i s  g r e a t l y  inf luenced  by runoff  from t h e  

Abajo Mountains t o  the  w e s t ,  down t h e  channel of South Creek, and i n  the form 

of ground-water underflow i n  t h e  geologic  formations which outcrop t o  t h e  west 

and d i p  toward t h e  east. 

The flow i n  South Creek i s  in two modes: 

t h e  Abajo Mountains and i n t e n s e  but  shor t - l ived  runoff events  a s s o c i a t e d  with 

summer thunderstorms upon t h e  mountain f lanks .  The former type of f low con- 

s t i t u t e s  t he  major amount of r u n o f f ,  lbut summer thunderstorms are important  

due to  t h e i r  d e s t r u c t i v e  e r o s i o n a l  na ture .  

sp r ing  runoff due t o  snow m e l t  i n  

Most ground water pumped from t h e  Monticello s i t e  i s  from deep wells p e n e t r a t -  

i n g  sandstones of t h e  Morrison o r  o l d e r  geologic  format ions ,  such as t h e  

Entrada sandstone.  Such water i s  f r equen t ly  under a r t e s i a n  head due t o  t h e  

outcrop of t he  a q u i f e r s  a long  t h e  f l a n k  of t h e  Abajo Mountains. 

1.4 Previous Environmental Dezradat ion 

During and s h o r t l y  a f t e r  t h e  o p e r a t i o n  of the  Monticel lo  s i t e ,  t h e r e  w a s  

s i g n i f i c a n t  environmental  contaminat ion i n  South Creek. This was documented 

by sampling conducted by t h e  Atomic Energy Commission and the  U.S.  Public 

Health Service.  Radium and uranium l e v e l s  i n  South Creek were a t  o r  above 

a l lowable  l i m i t s .  There was a l s o  an  i n d i c a t i o n  of ground-water contaminat ion 

i n  the area downgradient (east) of t h e  si te.  This w a s  most noted i n  t h e  case 

of  the "Sorensen" w e l l ,  a sha l low i r r i g a t i o n  and s tock  water supply loca ted  

approximately one mile east of t h e  s i te .  

from the subsur face  movement of radium-bearing l i q u i d  waste from t h e  t a i l i n g s  

ponds through t h e  a l luv ium a long  South Creek and i n t o  t h e  w e l l .  Another 

poss ib l e  source inc ludes  movement of dredged solids i n t o  the  w e l l .  Other 

forms of environmental  deg rada t ion  included wind and water e r o s i o n  of t a i l i n g s  

i n t o  South Creek and subsequent  leaching  of rad ionucl ides .  

This contaminat ion may have r e s u l t e d  
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1.5 S i t e  Reclamation 

I n  a n  e f f o r t  t o  c o n t r o l  t h e  envi ronmenta l  d e g r a d a t i o n  r e s u l t i n g  from t h e  

t a i l i n g s  p i l e ,  t h e  U.S. Atomic Energy Commission conducted  a s i t e  r e c l a m a t i o n  

p r o j e c t  a t  t h e  Y o n t i c e l l o  f a c i l i t y  beginning  i n  August 1961. This  a c t i o n  was 

a p a r t  of t h e  F e d e r a l - S t a t e  i n t 2 r a g e n c y  p o l l u t i o n  c o n t r o l  e f f o r t  on t h e  

Colorado River  Basin.  The r e s t o r a t i o n  r e q u i r e d  80 working days  and an  

e x p e n d i t u r e  o f  $190,000. Details of t h e  p r o j e c t  are  c o n t a i n e d  i n  " A  Report of 

t h e  X o n t i c e l l o  Mill T a i l i n g s  Eros ion  Cont ro l  P r o j e c t ,  M o n t i c e l l o ,  Utah" , 
p r e p a r e d  December 20, 1963, by t h e  Grand J u n c t i o n  o f f i c e  of t h e  U.S. Atomic 

Energy Commission. During t h e  p r o j e c t ,  c o a r s e  sand  t a i l i n g s  were added t o  t h e  

slime p o r t i o n s  of  t h e  t a i l i n g s  ponds t o  form a f i r m e r  base. The pond s u r f a c e s  

w e r e  graded and l e v e l e d  and 5-12 i n c h e s  of  p i t - r u n  r o c k  and d i r t  p l u s  t o p s o i l  

were added t o  t h e  s u r f a c e ,  and t h e  p i l e s  were seeded  r e s u l t i n g  i n  a r e d u c t i o n  

05 g a m a  r a d i a t i o n  of a p p r o x i m a t e l y  one o r d e r  of  magni tude.  S i g n i f i c a n t  

r e d u c t i o n s  i n  radium c o n c e n t r a t i o n  w i t h i n  South Creek were a l s o  noted .  

Subsequent t o  t h e  t a i l i n g s  p i l e  s t a b i l i z a t i o n ,  t h e  c h a n n e l  o f  South Creek was 

improved and r i p r a p p e d  t o  p r e v e n t  e r o s i o n  a t  t h e  t o e  of t h e  t a i l i n g s  p i l e s .  

1 .6  E x i s t i n g  S i t e  C o n d i t i o n s  

While t h e  e f f o r t s  a t  s i t e  r e c l a m a t i o n  have done much t o  minimize t h e  envi ron-  

menta l  e f f e c t s  of t h e  Pfont ice l lo  f a c i l i t y ,  e n v i r o n m e n t a l  d e g r a d a t i o n  

c o n t i n u e s .  There have been s i g n i f i c a n t  developments  since t h e  1961 

s t a b i l i z a t i o n ,  which was o r i g i n a l l y  i n t e n d e d  o n l y  as a n  i n t e r i m  measure.  

C o n d i t i o n s  c a u s i n g  c o a t i n u i n g  s i t e  d e g r a d a t i o n  a re  d i s c u s s e d  i n  t h e  fo l lowing  

s e c t i o n ,  a b s t r a c t e d  from f i e l d  n o t e s  taken  d u r i n g  semi-annual i n s p e c t i o n s  of  

t h e  Y o n t i c e l l o  f a c i l i t y .  

The d i v e r s i o n  d i t c h  a l o n g  t h e  n o r t h  s i d e  o f  t h e  Carbonate  P i l e  downstrean o f  

sampling p o i n t  W-1 i s  i n  good shape and would be  capable o f  c a r r y i n g  reason- 

a b l y  expec ted  flows. Good v e g e t a t i o n  cover  i s  e s t a b l i s h e d  on t h e  s o i l  

c o v e r i n g  t h e  t a i l i n g s  a r e a .  There is no s i g n i f i c a n t  e v i d e n c e  of g u l l y i n g  o r  

e r o s i o n ,  a l t h o u g h  t h e r e  is  some seepage on  t h e  s o u t h e a s t  s i d e  of t h e  p i l e .  
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V e g e t a t i o n  coverage on t h e  vanadium t a i l i n g s  p i l e  i s  e x c e l l e n t .  The d r a i n a g e  

d i t c h  a l o n g  t h e  n o r t h  s i d e  i s  adequate .  The d i t c h  d i s c h a r g e s  through a 

c u l v e r t  a long  t h e  n o r t h  s i d e  of t h e  vanadium p i l e .  A ser ies  of seeps have 

formed a l o n g  t h e  s o u t h e a s t  s ide  of t h e  vanadium t a i l i n g s  p i l e .  It appears 

t h a t  water could  b e  e a t e r i n g  t h e  ground-water body s u r f a c e  seepage o r  s p r i n g  

water on t h e  n o r t h  s i d e  of  t h e  vanadium p i l e ,  moving through t h e  p i l e ,  and  

s u r f a c i n g  on t h e  s o u r h e a s t  s i d e  of t h e  p i l e .  

The east t a i l i n g s  p i l e  has  good v e g e t a t i v e  c o v e r ,  i n c l u d i n g  t h e  c leanup from 

o r e  s t o r a g e  s i t e s  dons d u r i n g  t h e  1974-1976 decontaminat ion  per iod .  

There h a s  been a s i g n i f i c a n t  amount of  burrowing a c t i v i t y  by small a n i m a l s  

a l o n g  t h e  s o u t h  s i d e  o f  t h e  east  t a i l i n g s  p i l e .  This  has  r e s u l t e d  i n  t h e  

t r a n s p o r t  of t a i l i n g  sands t o  t h e  s u r f a c e  f o r  subsequent  e r o s i o n  by wind o r  

water.  

The a c i d  t a i l i n g s  p i l e  i s  l o c a t e d  s o u t h  of South Creek. The nor thwes t  s i d e  of 

t h e  a c i d  t a i l i n g s  p i l a  i s  bounded by a small d i k e ,  which s e r v e s  t o  c h a n n e l  

r u n o f f  a l o n g  t h e  t o e  or' t h e  t a i l i n g s  p i l e .  V e g e t a t i v e  cover  on  t h e  a c i d  

t a i l i n g s  p i l e  i s  w e l l  e s t a b l i s h e d .  

A small h o l d i n g  pond i s  l o c a t e d  on t h e  east  f l a n k  of t h e  a c i d  t a i l i n g s  pond. 

A t  t h e  southwes t  c o r n e r  of t h i s  pond i s  a l a r g e  seep a r e a ,  approximate ly  50 

feet i n  d i a m e t e r ,  which i s  e x t r e m e l y  s o f t .  This seep may be  r e l a t e d  t o  t h e  

former d e c a n t  s t r u c t u r e  f o r  t h e  a c i d  t a i l i n g s  pond, which may have been 

plugged a n d / o r  d e s t r o y e d  near  t h e  mouth, b u t  which i s  s t i l l  i n  e x i s t e n c e  

w i t h i n  t h e  pond a i e a .  This  s t r u c t u r e  c o u l d  s e r v e  a s  a ground-water d r a i n  f o r  

m o i s t u r e  moving through t h e  t a i l i n g s  w i t h i n  t h e  a c i d  p i l e .  

South Creek has  been c o n t a i n e d  i n  a r i p r a p p e d  c h a n n e l  through t h e  t a i l i n g s  

ponds. No evidence  o f  s i g n i f i c a n t  c h a n n e l  e r o s i o n  was noted. The channel  

appears a d e q u a t e  f o r  expec ted  flows. 
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2.0 C u r r e n t  Environmental  S t a t u s  

While t h e  p r e v i o u s  s i t e  r e c l a m a t i o n  e f f o r t s  have done much t o  minimize 

e n v i r o n m e n t a l  d e g r a d a t i o n  from t h e  M o n t i c e l l o  f a c i l i t y ,  t h e r e  a re  c o n t i n u i n g  

e n v i r o n m e n t a l  e f f e c t s  which s h o u l d  be c o n s i d e r e d  i n  p l ann ing  f o r  u l t i m a t e  s i t e  

s t a b i l i z a t i o n .  

2.1 .ur Q u a l i t y  .Analyses 

The p r imary  a i r  concdrn a s s o c i a t e d  w i t h  t h e  Y o n t i c e l l o  facili::; would be t h e  

c o n t i n u i n g  emana t ion  o f  r adon  from t h e  p i l e .  

The e x i s t i n g  p i l e s  a r?  c o v e r e d  w i t h  a p p r o x i m a t e l y  8-12 i n c h e s  of  p i t - r u n  f i l l  

mater ia l ,  which o f f t r s  sone  c o n t r o l  o v e r  emana t ions  of radon.  Atmospheric 

p r e s s u r e  c h a n g e s ,  e r o s i o n ,  and t h e  burrowing of small r o d e n t s  a l s o  a f f e c t s  t h e  

r adon  emanat ion.  

Radon measurements wtre p e r f o r n e d  o v e r  a 1-year p e r i o d  i n  1 9 6 7  and 1968 and  

a g a i n  i n  1980. The 1967-1968 s u r v e y  conc luded  t h a t  t h e  t a i l i n g s  "do n o t  

s i g n i f i c a n t l y  a f f e c t  t h e  e n v i r o n m e n t a l  r adon  l e v e l s  away from :he t a i l i n g s  

area". However, radon e n a n a t i o n s  from t h e  M o n t i c e l l o  f a c i l i t y  a r 2  c r i t i c a l  i n  

view of  t h e  p r e s e n c e  o f  human h a b i t a t i o n  w i t h i n  t h e  town of Yon:icello t o  t h e  

n o r t h ,  and i n  t h e  suburban  area a l o n g  Sou th  Creek t o  t h e  e a s t .  3adon f l u x  

measurements were t a k e n  d u r i n g  t h e  summer o f  1980, b u t  t h e  r e s u l t s  have n o t  

been c a l c u l a t e d  because  of  c a l i b r a t i o n  problems. 

2 . 2  Water Q u a l i t y  .k .a lyses  

The water r e s o u r c e s  i n  t h e  v i c i n i t y  of t h e  Y o n t i c e l l o  s i t e  were e v a l u a t e d ,  

based on t h r e e  s i t e  i n s p e c t i o n s  d u r i n g  which water samples  wers i a k e n ,  t o  

d e t e r m i n e  p o s s i b l e  c o n t a m i n a t i o n  by t o x i c  e l m  , s n t s .  

31 



2.2.1 S u r f a c e  Water 

S u r f a c e  water C o n t a m i n a t i o n  o c c u r s  as a r e s u l t  of s h e e t  r u n o f f  d i r e c t l y  f rom 

t h e  p i l e s  o r  ground-water  i n f i l t r a t i o n  and subsequen t  a p p e a r a n c e  i n  s u r f a c e  

s t r e a m .  

Sample W-4 ( F i g u r s  2 )  i s  c h o s e n  t o  d e x o n s t r a t e  o f f - s i t e  e f f e c t s .  The d a t a  

t a k e n  d u r i n g  FY80 are  s h o m  i n  T a b l e  8. 

c o n t a n i n a t e d  by t h e  t a i l i n g s .  The e l e m e n t s  a r s e n i c ,  s e l e n i u m ,  vanad ium,  

molybdenum, and u r a n i u z  are  a l l  p r e s e n t  i n  e l e v a t e d  c o n c e n t r a t i o n s  r e l a t i v e  t o  

i h e  ups t r eam sample L'-3. Sample 1;-2, which was c o l l e c t e d  j u s t  east  o f  t h e  

c a r b o n a t e  t a i l i n g s ,  i s  h e a v i l y  c o n t a m i n a t e d  by t h e s e  s a n e  e l e m e n t s .  They a re  

a l l  mob i l e  as o x y a n i o n s  and unde rgo  similar c h e n i c a l  r e a c t i o n s  i n  n a t u r a l  

s y s t e m .  

s u l f a t e  c o n c e n t r a t i o n s .  

c o n c e n t r a t i o n  w i l l  c a u s e  i t  t o  b e  p r e c i p i t a t e d .  Sediment  samples would be 

e x p e c t e d  t o  have  a nuch  h i s h e r  radium-to-uranium r a t i o  t h a n  t h e  water. 

These samples  are  c l e a r l y  

The low l e v e l s  o f  r ad ium are  e a s i l y  e x p l a i n e d  by t h e  v e r y  h i g h  

Xadium s u l f a t e  i s  ve ry  i n s o l u b l e  and  t h e  h i g h  s u l f a t e  

F u t u r e  a n a l y t i c a l  r e s u l t s  V i , l l  i n c l u d e  a l l  of t h e  a d d i t i o n a l  measu remen t s  

s u g g e s t e d  by EPA i n  " E n v i r o n n e n t a l  P r o t e c t i o n  S t a n d a r d s  f o r  Uranium Mill 

T a i l i n g s . "  The r e l e v a a t  s t a n d a r d s  a re  i n c l u d e d  i n  t h e  t a b l e  f o r  ease of  

compar ison .  31olybdenun i s  t h e  o n l y  e l e m e n t  which e x c e e d s  the s t a n d a r d s  set  by 

EPA. 
and u s i n g  t h o s e  c r i t e r i a ,  t h e  vanadium c o n c e n t r a t i o n  i s  t e n  times t h e  

a l l o w a b l e  l i n i t  a s  v e l l .  IC i s  a l s o  p o s s i b l e  tihat a r s e n i c  l eve ls  e x c e e d  t h e  

s t a n d a r d  a t  c i n e s  o f  l o w  f l o w .  

However, t h e s e  s t a n d a r d s  a rs  the same as  t h e  d r i n k i n g  water s t a n d a r d s ,  

2.2.2 Ground Water 

During FY80 a se r ies  o f  wells were d r i l l e d  t o  mon i to r  t h e  e f f e c t s  of t h e  

t a i l i n g s  on che gr0uP.d ua t e r .  

t a i l i n g s .  !Jell >!-? i s  l o c a t e d  a t  t h e  west s i d e  o f  t h e  eas t  t a i l i n g s  area 

a l o n g s i d e  t h e  c r e e k .  IJsIls !I-3 and Y-4 a r e  a p p r o x i m a t e l y  200 f e e t  and  600 

f e e t  f u r t h e r  e a s t ,  r e s p e c t i v e l y .  riel1 ?l-5 i s  a p p r o x i m a t e l y  1010 f e e t  east  o f  

Well X-1 i s  a b o u t  600 f e e t  u p s t r e a m  f rom t h e  
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TABLE 8. ANALYSES OF SURFACE WATER SAMPLES COLLECTED AT MONTICELLO DURING 1980 

~ 

I 

I 

.05 .05 1.0 .01 .05 .05 .002 .05 10 

-- -- .P -- -- 2.6 + 1.4 -- .01 GI-3 4-80 -- 
50 60 w-3 8-80 ( - 0 0 5  .001 -- 0.0 0.6 

w- 3 12-80 <.001 <.001 <1 <5 1.1 0.8 <.l -005 50 150 

-- -- -- 

I -- -- l o  -- -- -- l o  + 3? -- 18 w-2 4-80 
1725 3800 w-2 8-80 1.3 2 -- 60 7 6? 

w-2 12-80 .8 .a 1750 1800 .1 0.8 < . l  103 500 3250 

w-4 4-80 -- 3.7 + 1.6 -- .1 .12 
20 280 w-4 8-80 <. 005 I 

w-4 12-80 .006 2.9 120 140 <.I  <. 1 .63 55 260 

-- -- -- 

I 

-- -- -- -- 
-- -- 0.oT 0.3 -- -- - 

E PA 
S t a n d a r d s  



t h e  t a i l i n g s  area.  Ground-water f l o w  i s  e x p e c t e d  t o  be Erom west t o  ea s t .  

Thus, M-1 should  s e r v e  a s  a background l o c a t i o n ,  and M-5 should  show t h e  

o f f - s i t e  e f f e c t  of t h e  t a i l i n g s .  

A n a l y t i c a l  d a t a  f o r  samples from t h e s e  w e l l s  a r e  shown i n  T a b l e  9. 

S i g n i f i c a n t  contaminat ion  i s  e v i d e n t  i n  M-2, M-3, and M-4. The o f f - s i t e  

sample,  M-5, c o n t a i n s  e l e v a t e d  l s v e l s  o f  uranium, vanadium, c h l o r i d e ,  s u l f a t e ,  

and molybdenum. There i s  q u i t e  a d i f f e r e n c e  i n  t h e  c o n c e n t r a t i o n s  of  t h e s e  

we l l s  from f a l l !  t o  w i n t e r .  Underground a q u i f e r s  a r e  n o t  expec ted  t o  show s u c h  

v a r i a t i o n  i n  c o n c e n t r a t i o n  o v e r  such  a b r i e f  p e r i o d .  More d a t a  i s  r e q u i r e d  t o  

f u l l y  e x p l a i n  t h i s  s i t u a t i o n .  

Samples were a l s o  c o l l e c t e d  d u r i n g  1980 a t  t h e  v i c i n i t y  o f  t h e  Sorensen w e l l  

and t h r e e  background wel l s  l o c a t e d  w i t h i n  1-1/2 miles  of  t h e  f a c i l i t y .  These 

w e l l s  are shown on F i g u r e  2 as t h e  Redd Well, C h r i s t i a n s e n  Well, and Cemetery 

Well. The c o n c e n t r a t i o n s  o f  all! species 

measured on t h e  background wel ls  a r e  c o n s i d e r a b l y  lower t h a n  t h e  Sorensen and 

M-5 w e l l s  i n d i c a t i n g  downstream c o n t a m i n a t i o n .  

These r e su l t s  a r e  shown i n  Table  10.  

There  are some i n c o n s i s t e n c i e s  i n  b o t h  t h e  g r o u n d w a t e r  and s u r f a c e - a t e r  

d a t a .  S a s p l i n g  and s t o r a g e  p r o b l e m s  may a c c o u n t  f o r  some o r  a l l  o f  t h i s  

v a r i a t i o n .  

b e  used i n  FY81 and may e l i m i n a t e  t h i s  problem. On t h e  o t h e r  hand, e lements  

s u c h  as uranium, vanadium, molybdenum, s e l e n i u m ,  and a r s e n i c  (mobi le  as 

oxyanions)  have c l e a r l y  s i g r a t e d  from t h e  t a i l i n g s  i n t o  a d j a c e n t  water 

r e s o u r c e s .  There i s  a d e f i n i t e  i n d i c a t i o n  t h a t  a p p l i c a b l e  rad iochemica l  and 

t o x i c  e lement  s t a n d a r d s  a r e  b e i n g  exceeded.  

EPA s p e c i f i c a t i o n s  f o r  c o l l e c t i o n  and a n a l y s i s  of t h e  samples will 

2.3  Wind and Water E r o s i o n  

V e g e t a t i v e  c o v e r  h a s  become v e r y  w e l l  e s t a b l i s h e d  o n  t h e  p i l e  s u r f a c e ,  

r e s u l t i n g  i n  a r e d u c t i o n  i n  wind and water e r o s i o n .  However, t h e  t h i n  veneer  

o f  c o v e r  c a n n o t  b e  c o n s i d e r e d  a pernanent  b a r r i e r  f o r  c e n t u r i e s .  

a r e  t o p o g r a p h i c a l l y  h igh  and w i l l  be  a t t a c k e d  by e r o s i o n a l  f o r c e s ,  which 

u l t i m a t e l y  would Lead t o  b r e a c h i n g  and movement o f  t h e  t a i l i n g s  i n t o  t h e  

environment  u n l e s s  t h e  maintenance program i s  c o n t i n u e d  and improved. 

N i n e t y  c u b i c  y a r d s  of  t o p s o i l  were added t o  e roded  areas d u r i n g  1980. 

The p i l e s  
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TABLE 9. ANALYSES OF \JELL WATER SAMlPLES COLLECTED AT THE MONTICKLLO SITE D U R I N G  1980 

M- I 
M- 1 
M- 1 

M-2 
M-2 
M- 2 

M- 3 
M-3 
M- 3 

H- 4 
bl-4 
M-4 

M- 5 
El-5 
El- 5 

E PA 
S t a n d a r d s  

4-80 
5-80 

12-80 

4-80 
5-80 
12-80 

4-80 
8-80 
12-80 

4-80 
8-80 
12-80 

4-80 
8-80 

12-80 

-- 
.011 
.007 

-- 
.085 
.03 

-- 
.02 
04 

-- 
.1 
1.2 

-- 
.13 
.08 

-05 



TABLE 9. ANALYSES OF [JELL WATER SAMPLES COLLECTED AT THE MONTICELLO SITE DURING 1980 (CONTINUED) 

We 11 Date mg/ 1 mg/l p C i / l  P C i / l  p C i / l  P C i / l  mg/l mg/ 1 mg/l 
V c1 so4 S i t e  sampled Se GKOSS u 2 2 6 b  2 2 8 b  U308 "308 

M- I 
M- I 
M- 1 

M-2 
M-2 
M-2 

M-3 
M-3 
El-3 

9-4 
9-4 
!t-4 

Y-5 
Y- 5 
Y-5 

E PA 
S t a n d a r d s  

4-80 
8-80 

1 2-8 0 

4-80 
8-80 
12-80 

A-80 
8:80 
11-80 

4-81) 
8-80 
12-80 

4-80 
8-801 
12-80 

-- 
< .OO5 

-00 2 

-- 
<.005 

.003 

-- 
-07 
. I  

-- 
<. 005 

-003 

-- 
<. 005 

.002 

-01 

.25  

.05 

.1  

20 
39 

I .  1 

1.7 
4 
2.2 

12 
2 
4.7 

.54 

.5 
6 

-- 

2.7 + 1.3 

2 .3  ?: 0.8 

3.2 + 2.7 
15 7 4 

5.4 0.8 

1.9 + 1.1 
1.3 0.9 

.9 7 0.8 

3.9 + 1.8 

3.3 0.8 

1.5 + 1.0 

2.1 0.8 

1.1 T 1.0 

- 

- 

- 

1.9 T 1.1 
- 

1.1 7: 1.0 

- 

* 

.01 
-009 
.06  

. I 1  
- 2  
.08 

- 05 
.07 
. I 6  

.02 - 01 

.007 

.04 

.I2 
40 

-- 

-- 
125 
85 

-- 
857 
570 

-- 
3250 
3860 

-- 
880 
720 

-- 
420 
390 

-- 

w 
m 

*Combined radium-226 and radium-228 -- 5 p C i / l  



TABLE LO. ANALYSES OF OFF-SITE WELL w m t t  SAMPLES COLLECTED NEAR THE MONTICELLO SITE DURING 1980 
____ 

Sam p 1 e* * Date mg/ 1 m g / l  mg/ l  mg/ 1- mg/ 1 mg/ 1 mg/ 1 mg/ 1 mg/l  ~ 

s i t e  sampled  Ag A s  Ba Cd C r  Pb Hg Mo NO3 -N 

I i"'* S t a n d a r d s  - 0 5  .'05 1.0 *01 .05 .05 * 002 .05 
I 

Date mg/l mg/l p C i / l  pCi/  1 p C i / l  pCi /  1 ' Sample** 
-J S i t e  Sampled Se u3°8 "3O8 Gross  a 6Ra 228R, w 

- ~ - .  - - 

-- -- 1 . 6  + 1.0 -- 
- ~ C h r i s t e n s e n  8-80 ( - 0 0 5  . O O l  

Redd 8-80 <.005 .002  -- -- 0 . 2  + 0.4 

0.8 + 0.7 

-- - 

- C eme t e r y 8-80 <. 005 -002 

So r e n s o  n 8-80 .009 - 6 7  - 

S o r e n s o n  12-80 <. 001 .35  210 150 1 .3  <. 1 

EPA 
1 S t a n d a r d s  . O l  -- 10 15 * 

-- -- 0.0 + 0.5 -- 

~ * -- -- 
__ ~ - -  

**Only t h e  Sore i i son  w e l l  m igh t  be  c o n t a m i n a t e d  by t h e  M o n t i c e l l o  f a c i l i t y .  The o t h e r  wel l s  a r e  
background s a m p l e s .  

*Comtbined radium-226 and radium-228 -- 5 p C i /  1 



2 .4  Improvement Programs 
~~ 

F i n a l  d e c o n t a m i n a t i o n  and decommissioning of t h e  M o n t i c e l l o  s i t e  has  been 

a u t h o r i z e d  as p a r t  of t h e  DOE S u r p l u s  F a c i l i t i e s  Management Program. 

env i ronmen ta l  and e n g i n e e r i n g  s t u d i e s  will be i n i t i a t e d  d u r i n g  FY 1982. 

the  t a i l i n g s  must be r e l o c a t e d  t o  a more e n v i r o n m e n t a l l y  s u i t a b l e  l o c a t i o n ,  i t  

i s  e s t i m a t e d  t h e  p r o j e c t  will be completed i n  1992. 

D e t a i l e d  

I f  
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